Pakistan has adequate infrastructure for health services delivery at primary level. The study aims to calculate the technical efficiency of Basic Health Units (BHUs) in Sargodha by using the Data Envelopment Analysis (DEA) with the choice of inputs and outputs being specific to BHUs operation. DEA model results reveals that the mean technical efficiency under, Constant Returns to Scale (CRS) and Variable Returns to Scale (VRS) was 0.719 and 0.807 while the mean scale efficiency was 0.88. Study exposed that 77 % BHUs were technically inefficient under CRS while 66 % BHUs were technically inefficient under VRS modal. Overall 76% BHUs were inefficient and destructing the infrastructure. Moreover, findings evidently point to adverse inefficiency of BHUs in health services delivery. Study concluded that existing high level of inefficiency in BHUs needs institutional fascination for scaling up BHUs to meet both regional as well international targets such as Millennium Development Goals (MDGs) and recommended such measures that may curb the waste.
Introduction
First decade of this century remains remarkable in the history due to the historic commitment by the 189 heads of states known as Millennium Declaration in 2000 to combat extreme poverty, hunger and ill-health throughout the world. This commitment is summarized in the eight Millennium Development Goals (MDGs) that set targets in areas of poverty reduction, health improvements, education attainment, gender equality, environmental sustainability, and fostering global partnerships (UNDP 2003) 1 . In these goals health is at the core of achievement. Three of the eight Development Goals, eight of the 18 targets, and 18 of the 48 indicators are health related. Despite the fact that international investments to achieve MDGs by 2015 is in millions dollars with numerous effective, affordable and exceptional interventions to aggrandize the human's well being, it is still inadequate for many countries as natural disasters, terrorism, hunger, poverty and diseases are increasing more rapidly than investments. As discussed earlier, health is the most concerned MDG and on top priority which requires such durable service delivery system that can assure the quality and ease of the services to the population. Last decade of quest for MDGs recognizes the fact that primary health care is the best way to achieve sustainable development and all desired goals. Pakistan is the on of the higher populated country in the South Asian region with 170.6 millions population. Pakistan has adept basic health services delivery system consisting off BHUs, Rural Health Centers (RHUs), Maternity and Child Health Centers (MCHs), Civil Hospitals and Dispensaries as well. This adequate institutional mechanism for public health services delivery abide by 968 hospitals, 4,813 dispensaries, 5,345 basic health units, 572 rural health centers, 908 maternity and child health centers and 293 TB centers. The BHU is a medical facility located in a rural Union Council which serves 5000-10,000 people in area of 15-25 square miles. The Basic Health Unit aims to provide treatment and medication in rural community, basic health education, antenatal care and basic health of children and women, immunization, and implementation of disease eradication programs such as TB, polio, etc. BHUs can serve as the backbone by making health services accessible for individuals, families and communities. Basic health is the prime concern of development and in Pakistan BHUs are the health service providers at primary level. Likewise other governmental agencies involved in public services delivery health also should accountable for the services they provide. Accountability of the health services can be done by measuring the technical efficiency of basic health services provided by BHUs. Measurement of technical efficiency remnant in docket of the researcher's since the complementary work of Taylor and Fayol. Assorted forms of operations research techniques (ORT) exist to measure the technical efficiency of Decision Making Units (DMUs) with various complications. DEA is also a relatively new form of ORT for technical efficiency measurement of DMUs first introduced by Charnes et al. in 1978 to measure the efficiency of DMUs having multiple inputs and outputs. Eager discussion on technical efficiency measurement started in 1980s but major concern of the technical efficiency measurement restricted to hospital level analysis. Evidence from various studies in developed and developing countries showed that prevalence of high level technical inefficiency in health sector lead towards the wastage of available resources. Till now, as far as our knowledge is concerned, no study of technical efficiency in the health sector has been done in Pakistan. Therefore the assessment of technical efficiency of basic health units is essential to utilize the available resources optimally and expedite the move to achieve millennium development goals and better health. Present study examines the technical and scale efficiencies of 116 BHUs in Sargodha by using Data Envelopment Analysis.
Systematic Review
Data Envelopment Analysis is widely appreciated by numerous countries to inspect efficiency of services. Banker, Conrad and Strauss (1986) first used DEA in health sector of US to study the hospital production. Eventually DEA becomes accredit tool of efficiency analysis in the health sector. Review of concerned literature is mentioned below. Dash et al. (2010) measured the technical and scale efficiencies of public district hospitals in Tamil Nadu, India. Study used the data of 29 districts hospitals for the year 2004-2005, collected and administered by the Directorate of Medical and Rural Health Services, Tamil Nadu. Technical and scale efficiencies were assessed by using DEA. Output variables include number of inpatients, number of outpatient visits, number of child deliveries, number of surgeries, and number of emergency cases attended, while number of staff and number of beds were used as input variables. 52% of the hospitals were technically efficient while, the remaining 48% were technically inefficient. Average scale efficiency of inefficient hospitals was 0.81. Ismail (2010) evaluate the technical efficiency of public health centers in Ghana. Study used the primary data of 89 health centers in Ghana collected in 2005. DEA was applied to determine the degree of efficiency of health centers. Study employed human resources (clinical and non-clinical staff), total expenditures on drugs and other consumables and number of beds as the inputs of health center and out patient visits, number of antenatal visits, number of deliveries, number of child immunized and number of family planning visits as the outputs of health center. Finding showed that 65% of the health centers were technically inefficient and were wasting the provided resources. Jemai (2007) examined the effectiveness of health care system in African and Arab Countries. Study exploited the hospital data of 37 countries (18 African countries and 19 Arab countries) for the year 1998-2005 collected by World Health Organization and the World Bank. Three DEA models were used to measure technical efficiency. Death rate under five years, life expectancy at birth and good health were used as output variables and number of physicians and beds per 1000 inhabitants and amount of total expenditure on health were used as input variables. Mean efficiency scores of the health sectors were 0.74 for the three Models. The most efficient countries had the weakest total health expenditure (DEA1 and DEA3). Increase of input reduced the efficiency scores of health system. Alvarado (2006) examined the productive efficiency of the primary health care centers of Chile. Study used the cross sectional data of 24 Chilean municipalities located in the urban area for the year 2001. DEA was employed to evaluate technical and scale efficiencies. Study used two inputs (personnel and operational costs) and two outputs (number and time of visits corresponding to each municipality) to evaluate efficiency. The results showed 5 municipalities were totally efficient, 6 were Constant Returns to Scale efficient, 9 were VRS efficient and 9 were scale efficient. Efficiency was affected by the administration of health centers by the local governments. Zere et al. (2006) determined the technical and scale efficiencies of district hospitals of Namibia. Study used the panel data of 30 public sector hospitals for four financial years 1997-98-2000-01. DEA was used to assess technical efficiency. Total recurrent expenditure, number of nurses and number of beds were used as input variables and total number of outpatient visits and inpatient days were used as output variables. Average efficiency level during the period was less than 0.75. Less than half of the hospitals were on the technically efficient frontier. Increasing return to scale was observed to be the predominant form of scale efficiency. Renner et al. (2005) measured the technical and scale efficiencies of public health units (PHUs) in Pujehun district of Sierra Leone. Study used the cross-sectional data of 37 PHUs, collected and administered by Pujehun district health team. DEA was applied to assess the technical and scale efficiencies. DEA scores were appraised by using vaccinator, community health nurse, emergency and humanitarian officer, sub-ordinate staff, materials and capital as input variables and number of antenatal care visits, number of babies delivered, number of nutrition/growth monitoring visits, number of child under five immunized and number of health education session conducted by PHU as output variables. Out of 37 peripheral health units (PHUs), 41 percent were technically efficient. Remaining 59 percent were technically inefficient, with an average efficiency score of 0.63. 65 percent health units were scale inefficient, with an average scale inefficiency score of 0.72.
Data sources and methodology
Study used the data of 116 Basic BHUs in district Sargodha for the year 2010. Data was managed by the Statistical department of the district health office, in the shape of monthly reports from all BHUs of the district. Four, outputs and inputs were used to evaluate the efficiency of the BHUs. Input variables are Number of Medical staff, Number of Para-medical staff, Number of Lady Health Workers, Number of other staff while, Number of out door patients, Number of Child immunized, Number of Family Planning Visits and Number of First Antenatal care visits are output variables.
Data Envelopment Analysis
Data Envelopment Analysis is non parametric linear programming method used to evaluate the relative efficiency of each production unit among a fairly homogenous DMUs. The location the shape of efficiency frontier is determined by the data, using simple notion that a DMU that employs less inputs than other to produce same level of output, is considered more efficient. DEA evaluate efficiency in two stages: first it identifies a frontier based on DMUs usage of input and output mix then compares the other DMUs in data with the DMUs lying on the frontier. Efficiency in DEA is defined as a ratio of weighted sum of outputs of DMUs by Weighted sum of inputs. Efficiency = Weighted sum of outputs / weighted sum of inputs Technical efficiency of each decision making unit is computed by solving the following mathematical program:
Subject to:
The linear program seeks out for decision making unit DMU 1 the set of input weights v n and output weights u s that maximizes the efficiency of DMU 1. Charnes, Cooper and Rhodes (1978) presented CRS which, consider that all the DMUs under consideration are being operated at optimal scale. The functional programming model can be converted into linear programming model by imposing the following constraint: Thus, the relative efficiency of DMU 1 can be measured by solving the following equation: Efficiency = max u s, v n Subject to: P -The hospital under assessment y si -Amount of output s produced by BHU i x ni -Amount of input n used by BHU i Usv n -Weight attached to input n, Banker, Charnes and cooper (1984) extended DEA to accommodate a more flexible VRS model which may be appropriate when all DMUs are not operating at an optimal scale. In this situation technical efficiency measure will be mixed with scale efficiency. VRS model an additional convexity constraint is imposed on the CRS model. The relative efficiency score of the hospital p can be obtained by solving the following: Efficiency = max u s, v n Subject to:
Constant Returns to Scale (CRS) Model

The Variable Returns to Scale (VRS) Model
is convexity constraint and its sign determines the returns to scale. If it shows increasing returns to scale, if it shows decreasing to returns to scale, if it shows constant returns to scale. Scale efficiency of hospital can be obtained by the ratio of CRS technical efficiency to the VRS technical efficiency. Table 1 presents the summary statistics of the input and output variables of the 116 BHUs. Table  2 presents the summary statistics of the input and output variables of the efficient and inefficient BHUs. Results showed that the efficient BHUs had more mean values of the output variables than the inefficient BHUs while, inefficient BHUs had a more mean values of the input variables than the efficient BHUs. with the standard deviation of 0.10; implying there is potential for increasing total output by about 15.3% by using the existing capacity or size of the BHUs. Among the 116 BHUs, 29(25%) BHUs exhibited constant returns to scale implying that they were operating at their productive size. 81(69.82%) BHUs exhibited decreasing returns to scale while, 6(5.18%) BHUs exhibited increasing returns to scale. Hospitals exhibiting increasing and decreasing returns to scale should expand and scale dawn respectively both their inputs and outputs in order to operate at their most productive size.
Results and Discussion
Conclusion and Policy Implications
Efficiency in basic health services at primary level can pave the way for destination. The present study rationally demonstrated the applicability of DEA in health sector to indentify the least and most efficient BHUs in Sargodha District. Harmonizing capability of DEA for acclimating heterogeneous inputs and outputs is widely accepted and appraised by academia and policy makers which makes it very exceptional scale of efficiency measurement. This study determines the efficiency of BUHs in Sargodha District using the multiple inputs and outputs involved in BHUs operation by adopting DEA model. DEA model results reveals that the mean technical efficiency under, CRS and VRS was 0.719 and 0.807 while the mean scale efficiency was 0.885. Study exposed that 77 % BHUs were technically in efficient under CRS while 66 % BHUs were technically inefficient under VRS modal. Overall 76% BHUs were inefficient and destructing the infrastructure. The overall findings assented with the communal perception that public health services delivery mechanism in developing countries is technically inefficient. There should be multiple causes of this high level of inefficiency in the BHUs which should be unpacked. Government should allocate more resources on the health sector to curb the ruin infrastructure. Moreover, it is also recommended that similar studies should be taken at all level of health services delivery in the country. 
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